I. Introduction
Knowledge of subsurface velocity values is essential in determining the depth, dip, and horizontal location of reflectors and refractors, in determining whether head waves and velocity distortions occur and in ascertaining the nature of rocks and their interstitial fluids from velocity measurements [1] . Seismic velocity estimation is the most important problem in exploration seismology because of it impacts on both processing and interpretation of seismic data. Velocities are measured directly in wells (sonic logs, well velocity surveys) and derived indirectly from normal moveout (NMO) relationships of the seismic reflections [2] .
Seismic velocities are subject to variation both vertically and laterally. The velocity of sound in rock varies vertically with compaction of the rock, and with the type of rock in the layers. The compaction of the rock is caused by the weight of the rock on top of it, so that the deeper the rock, the more it is likely to be compacted and the higher the velocity tends to be.Velocity also varies horizontally with the lateral variations in the make-up of the layers. Lateral velocity variation can also be attributed to lithologic change, dip and faulting [3, 4] . Researchers have shown that velocity of most sedimentary basin increases with depth. Lithology, like velocity in these areas actually changes with burial depth rather than in discrete steps at boundaries. The rate of change is erratic and faster in near surface and decreases with a regular trend in deeper subsurface due to the effect of compaction. This is the basis of the instantaneous velocity-depth model which is been used by the oil and gas industries [5, 6] .
In hydrocarbon exploration,velocity models are used for stacking, migration and depth conversion. Velocity modeling in hydrocarbon exploration is also very important because the computed layer velocities are combined with seismic two-way travel times for depth conversion. The velocity of seismic wave propagation in Tertiary basin can be closely approximated by expressing it as a linear function of depth [7, 8, 9] . In an area that has been continually subsiding without any significant uplift, rocks should be at their maximum depth of burial and the velocity should depend mainly on depth, with relatively little regard for age, assuming no major lithologic changes. This situation is approximated in many areas where the velocity function is nearly the same over a large region. Conversely, in areas that were formerly much deeper and where rocks have been uplifted by different amounts, complex velocity is expected. The objectives of this study are to determine the surface velocity (V o ), compaction factor (k) and velocity function from Check shot data. The velocity function will be used for predicting vertical and lateral velocity and for converting seismic times to depths within the onshore Niger Delta.
II. Sumary of the Geology of the study Area
The study area is located in the Niger Delta, Nigeria (Fig. 1) . Niger Delta is situated within the Benue Trough system and it is a young sedimentary basin. Its development began after the Eocene tectonic phase. The thickness of the basin ranges between 10-12km and it is made up of deltaic and shallow marine sediments mainly supply by rivers Niger and Benue [10] . The geology of the Niger Delta is divided into three lithostratigraphies based on the sand-shale ratio [11] . These stratigraphic units are Akata, Agbada, and Benin Formations. The Akata Formation is the basal unit of the Niger Delta complex. It is of marine origin and composed of thick shale sequences that form potential source rock [11, 12, 13] . The Akata Formation is overlain by the Agbada Formation and it consists of fluviomarine sands, siltstones, and shales. The sandy parts constitute the main hydrocarbon reservoirs. The topmost lithostratigraphy is the Benin Formation and it is a continental deltaic sand. Shale diapirs, growth faults, and associated rollover anticlines are very common in the Niger Delta. Both structural and stratigraphy traps abound in the basin [10, 14, 15] .
III. Materials and Methodology
In most clastic environment, researchers have shown that the velocity of seismic wave propagation in Tertiary basins can be approximated by expressing it as a linear function of depth [3, 5] as:
(1) where, = Velocity at depth (ms The above equation assumed that instantaneous velocity, changes linearly with lithology and depth (Z). The surface velocity, and the compaction factor, K, have been described as parameters of convenience to provide a simple description of how the instantaneous velocity varies with depth [16] . Different velocity models such as linear and curvilinear have been proposed by some researchers [7] . In this work, effort has been made to obtain the value of and K from available check shot (well survey) data. The data used for this work are check shot data obtained from four exploratory oil wells and the base map of the study area. The check shot surveyed was made by firing a seismic source near the surface, and detecting the seismic waves with a geophone suspended at series of depth in the well (Fig. 2) . The shots are not located directly at top of the well so the sound travels a slanting path, and the times are 
IV. Results and Discussion
The computed values of from the arbitrary values of k, for the four wells are shown in Table 1 
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This empirical model satisfies the condition that the velocity increases linearly with depth due to compaction.The lateral variation in and k within the study area might be as a result of lithology change and faulting (growth faults) in the subsurface. The map of the surface velocity, distribution within the region is shown in Fig. 7 . The values increase toward the central portion. The linear vertical velocity trend is also an indication that the area has been subsiding gradually without any significant uplift. In fact, V 0 and K are convenient ad-hoc parameters, in which are lumpedtogether the effects of several factors that determine the compressionalwave velocity of rock material of a lithostratigraphiclayer. Among these factors are type and stratification of sediments, pore fluid regime, maximum burial depth, uplift and exhumation [17] . The above velocity trend shows that the Tertiary Niger Delta has been undergoing subsidence without any significant uplift. Fig.8 . The computed value of k is not constant but varies slightly from well to well. The values of k decrease toward the central portion. This slight lateral variation gives an indication of the sediments transport and deposition sequence within this field. Vertical velocity changes within this field depend on k, compaction factor of these clastic sediments.The average value of 0.554s -1 obtained for k defines the rate at which velocity increases with depth in the study area. The regional velocity-depth function (equation 10) was used to generate the graph shown in Fig. 9 . The curve shows that velocity increases linearly with depth in the subsurface within the survey depth in the basin. This increase in velocity with depth may be attributed to sediment compaction due to overburden weight of deposited sediment. Sediment compaction causes a decrease in porosity with depth and dewatering of sediments. 

V. Conclusion
A linear velocity model has been determined from checkshot data for parts of the Niger Delta sedimentary basin for depth conversion. The computed average regional surface velocity and compaction factor are 1915.92ms -1 and 0.554s -1 respectively. The derived velocity function provides a basis for conveniently predicting velocities at various depth intervals useful in time-depth conversion of the subsurface sediments of the Niger Delta. In this region, with it's relatively homogeneous, normally pressured siliciclastic fill, asimple V 0 -k model for depth conversion as shown in this work gives good results, but care should be taken when applying such a model to other areas having complex geology and abnormal pressure.
